This paper considers external sustainability from the perspective of equilibrium in net foreign asset positions. According to this approach, an external situation is sustainable if it is consistent with international and domestic investors' achieving their desired portfolio allocation of assets across countries. The paper develops a reduced-form model of net foreign asset positions, whose long-run equilibrium condition expresses the ratio of NFA to the total wealth of domestic residents as a negative function of investment returns in the country, a positive function of investment risk, and an inverse function of the ratio of foreign-owned to domestic-owned wealth. To estimate this equilibrium condition, the paper uses a newly constructed data set of foreign asset and liability stocks for a large group of industrial and developing countries spanning the period from the 1960s to the present. In addition, the paper develops summary measures of country returns and risks. The econometric methodology is an application of the Pooled Mean Group estimator proposed by Pesaran, Shin, and Smith (1999) . The estimation results lend considerable support to the model when applied to countries with low capital controls and/or high and upper-middle income. The results for countries with high capital controls and, especially, lower-income countries, are less supportive of the stock equilibrium model. As a byproduct of the model's estimation, the paper obtains estimates of the long-run equilibrium NFA/wealth ratios conditional on the observed values of relative returns, risks, and wealth of the country. Then, for a selected group of industrial and developing countries, the paper evaluates the extent to which actual ratios diverge from their long-run counterparts, and hence of the sustainability of current net foreign asset positions.
Introduction
The Mexican crisis of 1994, as well as the 1997 developments in East Asia and the persistent turmoil in world financial markets, have brought to the fore the role of external imbalances in macroeconomic crises. While recent analytical literature has identified specific circumstances under which large current account imbalances may not be sufficient, or even necessary, for the occurrence of a crisis, few dispute the view that persistent large external deficits are a sure recipe for macroeconomic disaster. In this context, popular policy advice holds that the current account should be kept from rising beyond a "sustainable" level. Such recommendation lacks operational content given the difficulty of identifying that "sustainable" level, which has led many analysts to defend universally-applicable limits for current account deficits --on the order of 3 percent of GDP, say.
A more cautious view holds that the only solid external position is one of current account surplus.
These rules of thumb lack analytical justification and are often misleading because they ignore the role of country characteristics -like the availability of investment opportunities and the capacity to save -as well as the international context and dynamic factors behind external imbalances. All these ingredients can make a relatively low current account deficit unsustainable in one country at a given point in time (for example, 2.6% of GDP in Indonesia, 1991-97), while allowing much larger deficits to be sustained in another country for an extended period (for example, 5.2% of GDP in Peru, 1991-97) . The objective of this paper is to provide both an analytical framework and empirical measures to help evaluate the sustainability of countries' external positions.
Analytical approaches to the sustainability of external positions are typically based on either of two approaches. The first one follows closely the arithmetic of intertemporal solvency.
The second draws from the flow equilibrium approach to the current account, that views the 3 current account balance as the outcome of optimal saving and investment decisions by rational agents.
The arithmetic of solvency starts from the notion that an economy is intertemporally solvent if its (net) foreign indebtedness is no larger than the present discounted value of the stream of its future non-interest surpluses. The practical difficulty with this approach is that in principle any level of external debt is consistent with solvency provided that sufficient trade surpluses are generated in the indefinite future . Thus, to make this approach operational, researchers typically assume that the economy targets a given debt-tooutput ratio, and consider the particular case in which current policy would remain unchanged into the indefinite future (Corsetti and Roubini 1991) .
2 Hence, the notion of sustainability is popularly identified with the ability to maintain indefinitely the current policy stance without violating the intertemporal budget constraint . 3 One fundamental problem with this approach is that the level of targeted net liabilities need not be consistent with private agents' optimizing plans and, specifically, their desired asset holdings.
In turn, the flow equilibrium approach is based on the intertemporal approach to the current account, which views the latter as the equilibrium outcome of forward-looking saving and investment decisions by rational individuals, driven by expectations of productivity growth, government spending, interest rates, and other factors. 4 This framework has been commonly used for calculating "excessive" current account deficits, defined as significant departures from the equilibrium level, itself given by predictions about the future path of saving-investment determinants (Sachs 1981; Rogoff 1995, 1996; Glick and Rogoff 1995; Razin 1995; . In this manner, the saving-investment equilibrium approach does provide an analytical basis for the evaluation of external positions. Nevertheless, its almost 4 exclusive concern with flows limits its ability to assess the viability and adequacy of external indebtedness --a stock problem by nature.
In this paper we propose a third approach, according to which external sustainability is driven by portfolio equilibrium conditions in the long run and by the dynamics of asset reallocation in the short run. Long-run external equilibrium occurs when international and domestic investors achieve their desired portfolio allocation across countries. The corresponding short-run external equilibrium is given by the current-account balance consistent with acquiring the desired international portfolio, given any existing constraints to immediate portfolio adjustment.
The paper outlines a simple model of international portfolio diversification in which riskaverse investors allocate their wealth optimally across countries according to their relative returns and risks. Using a new cross-country time-series dataset on net foreign asset positions, we implement this approach empirically and assess quantitatively the level of external imbalances consistent with equilibrium asset allocation across countries.
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The paper's plan is as follows. Section 2 describes the methodological approach. It presents a Markowitz-Tobin model of portfolio diversification, according to which the ratio of a country's net foreign assets to its total wealth is a negative function of investment returns in the country relative to the rest of the world, a positive function of investment risk also relative to the world, and an inverse function of the ratio of foreign-owned to domestic-owned wealth. This defines the stock equilibrium towards which the economy converges gradually over time. The second part of section 2 presents the paper's econometric strategy to estimate this long-run relationship, allowing for short-run dynamic effects which can be heterogeneous across countries. Our empirical approach is based on the Pooled-Mean Group dynamic panel data estimator recently proposed by Pesaran, Shin, and Smith (1999) , which combines the efficiency gains of restricting long-run parameters to be the same across units (countries in our case) with the flexibility of allowing short-run parameters to differ across coutries. 5 We do recognize, however, that this approach might be of limited applicability in countries whose external indebtedness is partly driven by non-market forces, such as political interests or humanitarian reasons -e.g., low income countries (who are the main recipients of large aid flows), countries located in regions of geopolitical interest, and / or countries imposing stringent barriers to portfolio diversification. For this reason, in our empirical analysis we perform robustness checks by examining the validity of our basic model in various samples of countries defined according to income level and extent of barriers to portfolio diversification.
While our stock perspective is not new, its empirical applicability has been hampered by the lack of comprehensive data on foreign asset and liability stocks. In section 3 of the paper we present a new data set on foreign assets and liabilities, recently put together by Kraay, Loayza, Servén, and Ventura (1999) , that covers a large number of developing and industrial countries and spans the years from 1965 to 1997. The section also describes the variables used to measure domestic investment returns and risks as well as wealth, relative to the rest of the world.
Section 4 presents the empirical results obtained estimating our panel error-correction model for various groups of countries. The model is first implemented on the full available sample, and robustness checks are then performed by estimating it on country groups that differ in per capita income level and restrictions to portfolio diversification. The estimated parameters are then used to gauge the degree of disequilibrium in external positions --judged from a stock perspective--over time for selected sample countries.
Section 5 summarizes the main results and concludes by proposing extensions for further research.
Methodology

A stock approach to external sustainability
Our approach views external sustainability as driven by portfolio equilibrium conditions in the long run, and by the dynamic forces resulting from asset reallocation in the short run.
Long-run external equilibrium is achieved when international and domestic investors obtain their desired portfolio allocation of assets across countries. The current account balance is just the mechanism through which investors acquire their desired asset positions.
However, imperfections in financial and factor markets may prevent the instantaneous achievement of the optimal portfolio. Short-run external equilibrium is then given by the currentaccount deficit consistent with the dynamics along the adjustment path towards investors' longrun equilibrium portfolio, which reflects existing constraints to immediate portfolio adjustment.
These may arise from various sources (see Bacchetta and van Wincoop 1998) such as (i) investors' imperfect information (e.g., gradual learning about the state of the world, or about the permanence of reforms that initially enjoy imperfect credibility); (ii) congestion effects, such as increasing marginal costs to foreign investment due for example to its use of internationally immobile labor inputs; (iii) irreversibilities that make investment respond sluggishly to aggregate 6 disturbances (Caballero 1994, Dixit and Pindyck 1996) . While in our empirical implementation we allow for such dynamic effects, we do not model them explicitly here.
The purpose of the model we present below is to guide the econometric estimation by motivating the variables to be included in the regressions. Our starting point is the Markowitz- The net foreign asset position of a country is the difference between the wealth owned by its residents and the assets located in the country. Therefore, in long-run equilibrium the net foreign asset position of country i will be given by,
2)
It will be convenient to normalize the variables by dividing both sides by country i's wealth:
We can then express equation (2.3) as follows:
This expression defines the long-run equilibrium relationship resulting from optimal asset allocation across countries. For empirical implementation we shall take a linear approximmation such as
where y i * represents the long-run equilibrium stock of country i's net foreign assets (relative to its total wealth) and X i * represents measures of expected returns and perceived risks and the ratio of foreign to domestic wealth. In section 3 below we will discuss the construction of empirical measures of these variables.
Econometric Estimation
Empirical implementation of the model outlined in the previous section on a large crosscountry time-series sample poses two main issues. First, the model defines a long-run relationship between the ratio of net foreign assets, wealth shares, and expected returns and risks.
However, given the imperfections in international financial and factor markets, stock equilibrium does not hold in every point in time but is achieved gradually in the long run. Therefore, in the empirical analysis, the process of short-run adjustment must complement the long-run equilibrium model.
Second, it seems reasonable to assume that countries can differ in the market imperfections and barriers to portfolio reallocation that govern the short term dynamics -and perhaps even in the parameters characterizing the long-run equilibrium. Thus, we must take into account the very likely possibility of parameter heterogeneity across countries. We deal with each of these two issues in turn.
Single-country estimation
The challenge we face is to estimate long-and short-run relationships without being able to observe the long-and short-run components of the variables involved. Over the last decade or so, a booming cointegration literature has focused on the estimation of long-run relationships among I(1) variables in both univariate and multivariate frameworks (Johanssen 1995, Phillips and Hansen 1990) .
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In this paper we use instead standard methods of estimation and inference, along the lines recently proposed by and Pesaran and Shin (1997) . These are applicable regardless of whether the variables of interest are I(0) or I(1), and the main requirement for their validity is just that there exist only one long-run relationship among them (if this is not the case, similar multivariate methods are available; see Hsiao 1997) .
In essence, this approach makes use of a general dynamic specification from which a long-run relationship and a short-run adjustment can be derived. Specifically, let's assume that the ratio of net foreign assets, y, follows an auto-regressive distributed lag model (ARDL).
Furthermore, assume that the vector of explanatory variables, X, follows an auto-regressive process (AR). From this dynamic specification for y and X, an error-correction model is then derived to separate long-and short-run effects.
Although in actual estimation the order of the ARDL process is determined through information criteria, for ease of exposition let y follow an ARDL (1,1) process:
where for simplicity we have dropped the country index i. Also for simplicity, let X be univariate and follow an AR(1) process (in actual estimation, the order of the AR process is chosen optimally):
The set of explanatory variables is restricted to follow an AR process, which does not depend on contemporaneous values of y. This restriction follows from the assumption that there is only one long-run relationship between y and X (see . If a more general process for X were allowed, additional identification assumptions would be needed to discern between various long-run relationships, which is beyond the scope of this paper. However, it is possible to allow X to be endogenous in the sense that shocks in X may be correlated with contemporaneous shocks in y. With sufficient lags in the autoregressive processes of y and X, shocks in these variables can be safely assumed to be serially uncorrelated. Therefore, the shocks in y and X can be characterized as follows,
Although the kind of endogeneity allowed for in the econometric model does not account for reverse causality, it does consider the possibility of simultaneous causation by (serially uncorrelated) omitted variables. When σ νε is non-zero, there will be a contemporaneous feedback between y and X. This must be taken into consideration when the long-run relationship is derived from the dynamic (ARDL) specification. Following , the endogeneity of X will be accounted for by parameterizing the effect of the contemporaneous correlation between ν and ε on the dynamic specification for y. Assume that ν and ε are jointly normal (which asymptotically is not restrictive). Therefore,
where (σ νε /σ εε ) represents the population coefficient of the regression of ν t on ε t , and η t is distributed independently from ε t (and, thus, from X t ).
Substitute the above expression for ν t into y's ARDL model. Then, using the AR model for X, express ε t in terms of X t and X t-1 . The new residual in y's ARDL model is uncorrelated with all explanatory variables:
Note that equations (2.10) and (2.6) are observationally equivalent. This will be the case as long as the order of the AR process for X is less than or equal to the X-order of the ARDL process for y. If X t is jointly endogenous, that is, if σ νε is non-zero, then the coefficients on X t and X t-1 obtained by simply running an OLS regression on (2.6) will be biased.
The long-run (steady-state) relationship implied by the dynamic system in equation (2.10) is given by
or, in terms of the reduced-form model given in the previous section, * *
Note that the estimation of the long-run coefficients α and β are not affected by the endogeneity of X. That is, α and β are the same functions of the coefficients on y t-1 , X t , and X t-1 , taken either from (2.10) or, the observationally equivalent, (2.6).
In order to appreciate more clearly the long-and short-run relationships embedded in the ARDL model for y, let's express (2.10) in the form of an error correction model (ECM):
where the expression in brackets is the error-correction term and (1-b) is the speed of adjustment.
Note that, as in the case of the long run coefficients, the short-run coefficients (that is, the coefficients on the error-correction term and on the change in X t ) are not affected by the endogeneity of X. In particular, the coefficient on Xt ∆ is equal to the coefficient on X t in (2.10) (or the observationally equivalent (2.6)) and, thus, can be estimated by simply running an OLS regression on (2.10).
Multi-country estimation
Our empirical samples below are characterized by time-series (T) and cross-section dimensions (N) of roughly similar magnitude. In such conditions, there a number of alternative methods for multi-country estimation, which allow for different degrees of parameter heterogeneity across countries. At one extreme, the fully heterogeneous-coefficient model imposes no cross-country parameter restrictions and can be estimated on a country-by-country basis --provided the time-series dimension of the data is sufficiently large. When, in addition, the cross-country dimension is also large, the mean of long-and short-run coefficients across countries can be estimated consistently by the unweighted average of the individual country coefficients. This is the "mean group" (MG) estimator introduced by Pesaran, Smith, and Im (1996) . At the other extreme, the fully homogeneous-coefficient model requires that all slope and intercept coefficients be equal across countries. This is the simple "pooled" estimator.
In between the two extremes, there is a variety of estimators. The "dynamic fixed effects" estimator restricts all slope coefficients to be equal across countries but allows for different country intercepts. The "pooled mean group" (PMG) estimator, introduced by Pesaran, Shin, and Smith (1999) , restricts the long-run coefficients to be the same across countries but allows the short-run coefficients (including the speed of adjustment) to be country specific. The PMG estimator also generates consistent estimates of the mean of short-run coefficients across countries by taking the unweighted average of the individual country coefficients (provided that the cross-sectional dimension is large). This estimator is particularly useful when, like in our case, the long run is given by country-independent equilibrium conditions while the short-run adjustment depends on country characteristics such as financial development and relative price flexibility. Furthermore, the PMG estimator is sufficiently flexible to allow for long-run coefficient homogeneity over only a subset of variables and/or countries.
The choice among these estimators faces a general trade-off between consistency and efficiency. Estimators that impose cross-country constraints dominate the heterogeneous estimators in terms of efficiency if the restrictions are valid. If they are false, however, the restricted estimators are inconsistent. In dynamic models in particular, imposing invalid parameter homogeneity typically leads to downward-biased estimates of the speed of adjustment (Robertson and Symons 1992, Pesaran and Smith 1995) .
In view of these considerations, in this paper we use the pooled mean group estimator to test for the existence of a long-run relationship common across countries while allowing for unrestricted country heterogeneity in the adjustment dynamics. The interested reader is referred to Pesaran, Shin, and Smith (1999) where the PMG estimator is developed and compared with the MG estimator. Briefly, the PMG estimator proceeds as follows. The estimation of the longrun coefficients is done jointly across countries through a (concentrated) maximum likelihood procedure. Then the estimation of short-run coefficients (including the speed of adjustment) and country-specific error variances is done on a country-by-country basis, also through maximum likelihood and using the estimates of the long-run coefficients previously obtained.
The comparison of the asymptotic properties of PMG and MG estimates can be put also in terms of the general trade-off between consistency and efficiency noted in the text. If the long-run coefficients are in fact equal across countries, then the PMG estimates will be consistent and efficient, whereas the MG estimates will only be consistent. If, on the other hand, the long-run coefficients are not equal across countries, then the PMG estimates will be inconsistent, whereas the MG estimator will still provide a consistent estimate of the mean of long-run coefficients across countries. The long-run homogeneity restrictions can be tested using Hausman or likelihood ratio tests to compare the PMG and MG estimates of the long run coefficients. In turn, comparison of the small sample properties of these estimators relies on their sensitivity to outliers. In small samples (low T and N), the MG estimator, being an unweighted average, is excessively sensitive to the inclusion of outlying country estimates (for instance those obtained with small T). The PMG estimator performs better in this regard because it produces estimates that are similar to weighted averages of the respective country-specific estimates, where the weights are given according to their precision (that is, the inverse of their corresponding variance-covariance matrix).
In all cases we assume that there is zero covariance between the error terms across countries. Non-zero error covariances usually arise from omitted common factors that influence all countries. In this paper, the common factors are modeled explicitly given that the measures of return, risk, and wealth of a given country are all relative to the rest of the world.
Furthermore, to eliminate any remaining common factors, we also estimate the model allowing for time-specific effects. Given these considerations, the assumption of zero error covariances across countries is not overly restrictive.
Data
NFA and Wealth
The cornerstone of our data is a set of foreign asset and liability stocks for a large group of industrial and developing countries spanning the period from the 1960s to the present. The data set excludes 'small island' economies (specifically, those with population under 1 million in 1995) 7 as well as former socialist economies, for which data availability is too limited. In addition, we also drop from the basic data set a handful of developing countries that have experienced prolonged war episodes over the sample years. For our empirical experiments in this paper, we further restrict the country sample to those economies possessing a number of annual observations sufficient to allow country-specific econometric estimation; we set such minimum at 20 (consecutive) years. This results in an unbalanced panel of 48 countries with time coverage ranging from 20 to 33 years.
Construction of the data is thoroughly documented in Kraay et al. (1999) , and for brevity we will limit our remarks here to the main issues. 8 The starting point is the definition of the net foreign asset position (NFA) of country j in year t:
13 where all variables are expressed in current US dollars. NFQA denotes the net holdings of equity-related assets and NFLA the net holdings of other assets, each given by the corresponding term in square brackets in the second line of (3.1). Using the letters A and L to denote respectively assets and liabilities, NFQA can be seen to equal the sum of the net holdings of direct foreign investment assets FDIA -FDIL plus the net holdings of portfolio equity assets, EQYA -EQYL. In turn, the second term in square brackets captures the net position in nonequity-related assets, that for brevity we shall call "loan assets". The position consists of international reserves RA, plus the net loan position LA -LL.
Absent valuation changes, unrequited capital transfers, debt forgiveness and other debt reduction operations, and ignoring misinvoicing of current account transactions, the rate of change of NFA would just equal the current account surplus CA, expressed in US dollars:
Given some initial condition for NFA, recursive use of (3.2) would then permit construction of the country's net foreign asset position. Likewise, accumulation of disaggregated financial-account flows from the BoP would permit construction of each of the stocks in (3.1)
above. But the conditions just mentioned under which historical flow accumulation would yield a good approximation to the value of the corresponding stocks are quite stringent. More specifically, correcting for the effects of unrequited capital transfers and debt reduction operations is relatively simple, as the relevant data is available from the IMF and the World Bank, but valuation effects are much more problematic. They arise from two main sources:
cross-exchange rate changes, whose effect depends on the currency composition of foreign assets and liabilities (generally unavailable from standard data sources), and changes in the secondarymarket price of assets (e.g., equity prices in the case of portfolio investment, or market prices of developing-country debt). The latter valuation effects are even more difficult to estimate, as organized secondary markets often do not exist (particularly in developing countries).
Obviously, valuation problems could be easily overcome if information were available reporting asset stocks at current exchange rates and market prices. However, available stock information is limited to two main sources: (i) the foreign reserve data collected by the IMF's IFS, which value foreign exchange reserves at current exchange rates and have very broad coverage across countries and over time; and (ii) the external debt data compiled by the World Bank and OECD for most developing countries starting in 1970, which report debt at face value (after adjusting for debt forgiveness and reduction as well as changes in exchange rates). In addition, we have also the international investment positions (IIPs) of the IMF's Balance of Payments, which cover the majority of industrial countries over a varying number of years since the 1980s as well as a handful of developing economies. The valuation methods underlying the BoP's IIPs vary across countries, as well as over time for a given country.
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In view of these facts, we take as primary data sources the IMF's IFS and BoP and the World Bank's Global Development Finance, complemented in a few cases by country-specific documents, typically from the respective central banks, plus the data on international investment positions constructed by Rider (1994) primarily for industrial countries.
From these sources, we construct our foreign asset and liability stocks as follows (see for more details). For reserves of all countries, as well as developing-country debt liabilities, we simply take the values reported by the IMF and the World Bank, respectively.
For all other assets and liabilities, we construct stock series from the flows reported by the BoP, using the earliest available stock (if one exists) to tie down the level of the series. 10 From these initial values, stock series are obtained using the recursive formula:
where S denotes the dollar value of the stock at the end of the period, F is the net flow during the period, Q is the market price of the asset in current US dollars, and δ is a rate of physical depreciation. The key issue concerns the measurement of Q. In the case of FDI, we take Q to follow the replacement value of physical capital. For inward FDI, this is captured by the investment deflator of the host country. For outward FDI, a detailed breakdown of flows by destination is not available, and hence we use a weighted average of investment deflators, with 9 In a large number of cases, the asset figures reported by this source just reflect accumulated dollar flows at historical exchange rates, while in others some adjustments are introduced for exchange rate changes. In a few rare cases, the asset figures are expressed at market value.
weights given by the structure of intra-OECD FDI flows; we set δ at 4 percent. For portfolio equity liabilities EQYL, we set δ at 0 and measure Q by the domestic stock market price index (in US dollars), when one is available; otherwise, we use the same valuation as for FDI liabilities. In turn, for portfolio assets -whose breakdown across debtors is unavailable -we take Q to equal the Morgan-Stanley world stock market index.
So far we have ignored the problem of mis-measurement of capital flows and stocks. To attempt to capture unrecorded (net) assets, we augment our measure of recorded non-equity assets LA by adding to it the cumulative errors and omissions of the Balance of Payments, starting from the earliest date for which the information is available.
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Finally, we complement our information on foreign asset positions with data on wealth stocks. For each country and year in our sample, we define wealth as the sum of the country's net foreign asset position, plus its central bank's gold holdings and the value of its physical capital stock:
where G and K respectively denote gold and capital stocks, and q is the unit value of the latter.
To calculate these wealth stocks, we first construct estimates of each country's physical capital stock. In order to do this, we extrapolate in the time-series and cross-section dimensions the Summers-Heston PPP-based investment and GDP series, on the basis of available constantprice investment and per capita GDP data. We next construct initial capital stock estimates for those countries lacking them by regressing average capital-output ratios (for countries with capital stock data in Summers-Heston) on per-capita income, and using the estimated regression coefficients to project the initial (average) capital/output ratios of the remaining countries.
Finally, the capital stock series is computed by accumulating the PPP-based real investment flows to the initial stock.
In view of the narrow scope of stock markets in developing countries, as well as in the majority of industrial countries, we value these capital stocks in the same manner as FDI stocks, namely by taking q in (3.4) to equal the replacement cost of capital. 12 In turn, we value physical gold stocks (taken from the IMF's IFS) at current market (London) prices.
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Using these estimated wealth stocks, we construct the foreign wealth / domestic wealth ratios of country i as the sum of wealth across all sample countries other than i divided by the wealth of country i.
Measures of return and risk
Apart from wealth ratios, the two key explanatory variables in our model of net foreign asset positions are the measures of anticipated risk and return for each country. In practice, these likely depend on a large variety of variables reflecting relative prices, profitability, transaction costs, property rights, tax regimes and so on. However, degrees-of-freedom considerations prevent us from including a large number of variables in the empirical estimation. In order to reconcile the need to consider all relevant variables with the requirement to maintain a sensible number of degrees of freedom, we summarize the information provided by pertinent variables in a few indices. These indices correspond to the categories introduced in equation (2.6). That is we construct, respectively, indices for expected returns (RE i/f ) and perceived risks (RI i/f ).
We construct each index as a weighted average of the principal components of its respective underlying indicators, where the weights are given by the share of the indicators' overall variance explained by each principal component. The principal components are derived from the indicators data pooled for all countries in the sample. The resulting index for each country would then be relative to the world and time sample average.
The underlying indicators for each index are listed below. 14 We have selected these indicators on the basis of both their relevance in previous theoretical and empirical work and 12 This valuation of capital is admittedly crude. We are aware that, if adjustment costs are present, conventional investment theory predicts that the market value and replacement costs of capital should diverge in the short run. 13 We should note one major caveat concerning our constructed wealth measure, namely the neglect of nonreproducible assets (land, oil, etc), on whose volume and value little information is available for the vast majority of countries. Our definition of wealth in (3.4) above is admittedly incomplete in this regard, especially for resourceintensive countries.
their data availability (see Razin 1996, 1998; Easterly, Islam, and Stiglitz 1999; Rodrik 1999) . Having constructed the return and risk indices and estimated the level of wealth and NFA, we proceed to the empirical estimation of the model outlined in the previous sections. 15 Note that some variables (such as financial depth and governance quality) enter in both the return and risk measures. They do so because of their dual effect on the country's investment profile. 16 The standard deviation of all listed variables is calculated as the standard deviation of observations corresponding to the current and four preceding years for each of the sample countries.
Empirical Results
We turn to the empirical implementation of the model on the above data. In order to assess in a transparent manner the robustness of the empirical results to the potentially very large degree of heterogeneity in our country sample, we break the latter into country groups that should be expected to be less heterogeneous, as follows. First, we divide the overall sample into two groups according to their per-capita income level. More specifically, using the World Bank's World Development Report income classification, we form one group consisting of industrial economies and high-income and upper-middle income developing economies -a total of 26 countries. Its complement is the group of low and lower-middle income developing economies Table 3 .1 presents some descriptive statistics on the net foreign asset / wealth ratios for the full sample and the various country groups just defined. For the overall country sample, both the mean and median of country averages are negative, an indication of the fact that few countries possess net creditor positions. However, the figures reflect some systematic differences across country groups. Among higher income countries, as well as countries with moderate 19 capital account restrictions, the median NFA/Wealth ratio is below the mean, reflecting the existence of a small group of large creditors. The opposite happens among lower income countries and countries with high capital controls, where the mean is below the median.
Dispersion of the NFA ratios to wealth is also much higher for low-income than for high-income countries. Figure 3 .1 portrays the time path of the median NFA ratio for the overall sample and the high income and low income groups respectively. A cyclical pattern, particularly pronounced for the lower income countries, is apparent from the figure. Median NFA/Wealth ratios show a rising profile until the mid-1970s, followed by a decline that is especially steep and prolonged among the lower income group. After 1987, the median NFA ratio for lower income countries shows a strong recovery that extends until 1996.
Model estimation
Below we present econometric estimates for the full country sample as well as the subsamples just defined according to income level and capital account restrictions. In each case, we report estimates obtained using the raw data as well as those obtained adding time effects to account for possible common factors affecting all countries and not captured by the independent variables.
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In each case, we use the Schwartz Bayesian Criterion (SBC) to determine the dynamic specification for each country, subject to a maximum of two lags for each of the four variables in the model (nfa/wealth ratio, return, risk, and foreign/domestic wealth ratio). The specification selected in this way varies across countries, with the (2,0,0,1) and (2,0,0,2) ARDL specifications being the most frequent ones, although in a number of cases the SBC retained also lags of the risk and return indicators. We also experimented with imposing common dynamic specifications across countries; this obviously alters the short-run estimates but has a relatively minor effect on the long-run parameters. The bottom half of the table reports the average estimates of the speed of adjustment and the short-run parameters. As required for dynamic stability, the former is negative and significant; it is also somewhat smaller in magnitude in the PMG than in the MG specification (-.123 vs. -.181, respectively), in accordance with the theoretical prediction that pooling in the presence of heterogeneity tends to increase inertia (Robertson and Symons 1992) . However, for four countries (Australia, Brazil, Mauritius and the U.S.) the SBC selects an unstable dynamic specification, and in a few other countries the estimated speed of adjustment is correctly signed but small in magnitude and statistically insignificant.
In turn, the average short-run parameters reveal significant lagged effects of the dependent variable and the foreign wealth / domestic wealth ratio, as well as the return variable in the case of the MG estimates. On the whole, the explanatory power of the model is rather satisfactory, and the average of the country-specific adjusted R 2 is .44 for the PMG specification (.65 for the MG specification). This is particularly encouraging in view of the large sample size (nearly 1,400 observations) and the simplicity of the model.
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The last two columns in Table 4 .1 report the estimates obtained on the cross-sectionally demeaned data. Accounting for time effects raises the magnitude of the PMG estimates of the long-run parameters --and, to a lesser extent, their standard errors too. The long-run coefficient on the return variable becomes now significant. The MG estimates are now of the correct signs, but only that on the return variable is significant; their values are again affected by a few large outliers (Costa Rica, Ireland and Saudi Arabia). As before, the long-run parameter restrictions are not rejected by the Hausman tests. Finally, the average speed of adjustment rises as well, especially in the case of the MG specification, and the model continues to account for a large portion of the variation in the de-meaned data.. Table 4 .2 turns to the subsample of high and upper-middle income countries, for which the risk-return model might be expected to provide a better characterization of portfolio diversification than for the overall country sample. This expectation is borne out by the PMG estimates of the long run coefficients in the table, all of which are correctly signed and statistically significant. In particular, the return variable now carries coefficients much larger in absolute value than those in Table 4 .1 above. Furthermore, the MG estimates carry also the correct signs and are fairly close to their PMG counterparts, although they remain imprecise.
The Hausman test statistics in Table 4 .2 fail to reject the constraints on the long-run coefficients. The average speed of adjustment is somewhat lower than in the full-country sample when using the raw data, and higher when using the demeaned data, although the SBCdetermined ARDL dynamics are still unstable in four countries, while some others (e.g., Singapore) display very slow adjustment. As before, the short-run coefficients show significant lagged effects of the foreign asset/wealth ratio and the foreign wealth /domestic wealth ratio. The estimated model fits the data fairly accurately. By way of example, Figure 4 .1 plots the actual and fitted values of the dependent variable for 1996 (the last year with reasonably comprehensive sample coverage). The points cluster in a narrow region along the 45-degreee line. The pattern is very similar for other sample years. Table 4 .3 presents estimates for the sample of countries possessing low to moderate capital account restrictions, as earlier defined. Of the 33 countries included in this group, 22 belong also to the high and upper-middle income sample just analyzed. Like in the previous table, the PMG estimates of the long-run coefficients carry the correct signs and are statistically significant (although the return variable only reaches 10 percent significance in the specification 22 without time effects). Most notably, the model with time effects yields long-run coefficient estimates very similar to those obtained in the high-income sample above. In contrast, the MG estimates are generally imprecise and in several cases incorrectly signed. Like in the full-sample results, this can be traced back to a couple of country-specific estimates very far from the overall average (Honduras and Jamaica when time effects are absent, and Costa Rica, Ireland, Jamaica and Saudi Arabia when they are included). In any case, the restrictions on the long-run coefficients imposed by the PMG specification are not rejected by the corresponding Hausman tests, although there is some evidence against equality across countries of the coefficient on the risk indicator.
The estimated average speed of adjustment is fairly similar to that found in the highincome sample -indeed, they are virtually identical when using the model with time effects. As before, however, for a few countries the dynamics of the estimated model are unstable; this is the case of Australia and the U.S. if time effects are excluded, and Australia, Papua New Guinea and Uruguay if they are included. The average short-run coefficients show a pattern similar to that found earlier, although now there is also some evidence of lagged effects of the risk measure.
Results for the low and lower-middle income countries are reported in Table 4 .4. Absent time effects, the PMG estimates of the long-run parameters are very similar to those obtained using the full sample (Table 4 .1), with the return indicator not significantly different from zero.
Heterogeneity across countries likely is the reason underlying this lack of precision, as suggested by the corresponding Hausman test, which is close to rejecting the null of homogeneity of the return coefficients. Adding time effects does not improve matters, as both the risk and return variables become wrongly signed and insignificant. The MG coefficients, again affected by a few outlying country-specific estimates, are even more problematic. In most cases they carry the wrong sign and are insignificant, regardless of whether time effects are included or not.
Finally, Table 4 .5 presents estimation results using the sample of countries with high capital controls. The PMG estimates of the long run parameters carry the expected signs, but the return coefficient again is insignificant when time effects are omitted, and the Hausman statistic testing the homogeneity of the return coefficient across countries shows clear evidence against the null. In contrast, when time effects are added the risk coefficient becomes insignificant. In both cases, the estimates of the risk and return parameters are considerably smaller than those obtained using the sample of countries with low capital account restrictions (Table 4 .3 above). In turn, the MG estimates are fairly imprecise, with the exception of the return coefficient in the specification without time effects, which is significant at the 10 percent level but incorrectly signed.
The average speed of adjustment is similar to that found in the low capital controls sample if time effects are excluded, and marginally higher when they are included. In the former case, one country (Mauritius) displays unstable dynamics, and two (Mauritius and Brazil) do so in the latter case.
To summarize, the estimation results lend considerable support to the model when applied to countries with low capital controls and/or high and upper-middle income. Under the PMG specification, the long-run parameters carry the expected signs, are well determined (especially when time effects are included in the empirical specification), and the pooling restrictions are not rejected by Hausman tests. Moreover, the PMG estimates appear robust to outlying country-specific coefficients, which in contrast pose serious problems for the MG estimates.
The results for countries with high capital controls and, especially, lower-income countries, are less encouraging. For the former countries, this might be viewed as evidence that capital controls achieve some degree of success -they dampen the effects of risk and return factors on portfolio decisions. For the lower income countries, the likely reason is the limited role that optimal diversification decisions play in the observed evolution of net foreign assets, which may be dominated instead by other considerations such as the willingness of donor governments to extend, and forgive, concessional lending.
Actual vs. long-run equilibrium foreign asset ratios
As an important byproduct of the model's estimation, it is possible to obtain estimates of the long-run equilibrium NFA/wealth ratios conditional on the observed values of the explanatory variables. This permits an assessment of the extent to which actual ratios diverge from their long-run counterparts, and hence of the sustainability of current net foreign asset positions.
We perform this exercise below for a selected group of industrial and developing countries. Specifically, we use the long-run PMG estimates to construct the long-run equilibrium NFA/Wealth ratios. For this, we take the estimates from the high and upper-middle income 24 sample, in which the model was found to have high explanatory power; results using instead the estimates from the sample of countries with low capital account restrictions were in most cases very similar.
The results from this exercise for various countries are presented in Figures 4.2 to 4 .11.
In each case, we plot the actual, fitted and long-run equilibrium NFA / wealth ratios. In all cases, it is apparent from the figures that the fit of the dynamic model is quite accurate, even at sharp turning points.
More interesting are the patterns of the long-run equilibrium values relative to the actual ones. Figure 4 .2 plots the results for Argentina. The actual and fitted nfa / wealth ratio display a cycle of moderate increase until the early 1980s followed by a persistent decline thereafter. In contrast, the long-run equilibrium series experiences a rising trend since the late 1970s until 1991-92, a result of deteriorating returns and increasing risk (as measured by our risk/return indices) -largely a reflection of increasing macroeconomic instability over that period. As a consequence, a gap develops with the actual net foreign asset / wealth ratio remaining consistently below its equilibrium counterpart. The former is consistently negative, while the latter peaks at a small positive level in 1991-92. After that date, improving risk/return conditions bring the equilibrium series closer to the actual one, a process that appears to be partially reversed after 1995. At the end of the sample period, the gap remains considerable -which suggests that further motion towards equilibrium should entail current account surpluses in order to raise the actual net foreign asset position closer to its long-run level. and declining risk. After 1982-83, however, returns drop sharply, and this is followed by an upward swing in the risk index; on both accounts, the equilibrium nfa/wealth ratio rises back closer to zero. By the end of the sample period, the actual and equilibrium ratios are virtually identical.
In turn, Chile (Figure 4 .4) shows a sharp decline in its equilibrium nfa/wealth ratios during the second half of the 1970s -a reflection of rising returns first and declining risk later.
The noticeable rise in the equilibrium ratio after 1985 is largely driven by falling returns and, In Germany ) the results suggest that at the end of the sample period foreign assets relative to wealth exceed their equilibrium value by a small amount, while the opposite happens in the U.K. In both cases, however, the equilibrium ratio is positive but small in magnitude, mostly reflecting the large wealth of these countries.
By contrast, in Canada (Figure 4 .10) both the actual and equilibrium position remain negative throughout the sample period, and their divergences are mostly small. Both series display a rising pattern.
Finally, the U.S. (Figure 4 .11) is a special case in that, as noted earlier, its estimated dynamics are unstable. As a result, the actual and equilibrium series show an increasingly large divergence. The equilibrium nfa / wealth ratio is positive and shows a modest rising trend 26 reflecting mainly the steady increase in the country's relative wealth (especially since the early 1980s). In contrast, persistent current account deficits have resulted in an increasingly large debtor position for the U.S after the mid 1980s.
Conclusions
This paper proposes to consider external sustainability from the perspective of equilibrium in net foreign asset positions. According to this approach, an external situation is sustainable if two conditions are met. First, in the long run, international and domestic investors achieve their desired portfolio allocation of assets across countries. And second, in the short run, the current and capital-account flows are consistent with the reallocation of international capital to achieve the investors' desired stock positions.
Based on a standard Markowitz-Tobin model of portfolio diversification, the paper develops a reduced-form model of net foreign asset positions. The model yields a long-run equilibrium condition in which the ratio of NFA to the total wealth of domestic residents is a negative function of investment returns in the country relative to the rest of the world, a positive function of investment risk in the country relative to the rest of the world, and an inverse function of the ratio of foreign-owned to domestic-owned wealth. This long-run equilibrium condition guides the empirical analysis of the paper.
In order to estimate the equilibrium condition, the paper uses a newly constructed data set of foreign asset and liability stocks for a large group of industrial and developing countries spanning the period from the 1960s to the present (see Kraay, Loayza, Servén, and Ventura 1999.) With these data and estimates for the total capital stock in each country, the paper obtains a measure of the wealth of domestic residents in a country. In addition, the paper develops summary measures of country returns and risks. These are based on a comprehensive set of macroeconomic, policy, and institutional variables.
The econometric methodology of the paper is an application of the Pooled Mean Group estimator recently proposed by Pesaran, Shin, and Smith (1999) . As a panel error-correction estimator, this method is well suited to the paper's objective given that it combines estimation of common long-run relationships across countries with the flexibility of estimating countryspecific short-run dynamics.
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The estimation results lend considerable support to the model when applied to countries with low capital controls and/or high and upper-middle income. First, the estimated parameters of the long-run relationship carry the expected signs and are statistically significance. That is, net foreign assets (as a ratio to total wealth) are negatively related to the measure of investment returns and the ratio of foreign to domestic wealth, and positively to the measure of investment risk. Second, the pooling restrictions of the PMG estimator (homogeneity of long-run parameters across countries) are supported by Hausman specification tests. Finally, the basic results appear robust to outlying observations and the inclusion of time effects.
The results for countries with high capital controls and, especially, lower-income countries, are less supportive of the stock equilibrium model. For the former countries, this might be viewed as evidence that capital controls achieve some degree of success -they dampen the effects of risk and return factors on portfolio decisions. For the lower income countries, the likely reason is the limited role that optimal diversification decisions play in the observed evolution of net foreign assets, which may be dominated instead by other considerations such as the willingness of donor governments to extend, and forgive, concessional lending.
As an important byproduct of the model's estimation, the paper obtains estimates of the long-run equilibrium NFA/wealth ratios conditional on the observed values of the explanatory variables. This permits an assessment of the extent to which actual ratios diverge from their longrun counterparts, and hence of the sustainability of current net foreign asset positions. The paper performs this exercise for a selected group of industrial and developing countries. By the end of the period, the net foreign asset positions of some countries under consideration appear to be close to their long-run equilibrium level (Chile, Korea, The U.K., and Germany), whereas for others (Argentina and the U.S.) the equilibrium NFA position seems to be considerably higher than the actual one. For the latter group of countries, the results would suggests that further motion towards equilibrium should entail a string of current account surpluses in order to raise the actual net foreign asset position closer to its long-run level. 1966 1971 1976 1981 1986 1991 1996 All Countries Low Income High Income 1966 1971 1976 1981 1986 1991 1996 Actual Fitted Long-Run 1968 1973 1978 1983 1988 1993 Actual Fitted Long-Run 1968 1973 1978 1983 1988 1993 Actual Fitted Long-Run 1966 1971 1976 1981 1986 1991 1996 Actual Fitted Long-Run 1970 1975 1980 1985 1990 1995 Actual Fitted Long-Run
